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U N U S U A L  A P P L I C A T I O N  O F  C H R Y S O T I L E  A S B E S T O S :  

T H E  E L I M I N A T I O N  O F  U S E D  O I L  E M U L S I O N S  
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The elimination of used  cutting oil emuls ions  represents  a 
difficult problem: cutt ing oil is a complex mixture  of  oil, dis- 
pers ive agents  (anionic and nonpolar),  and stabilizing agents  
(anti-bacteria, anti-oxygen).  It is generally employed as a 5% 
water  emulsion.  Present ly,  the  mos t  c o m m o n  method  for the 
elimination of used  cutt ing oil emuls ions  is based on a discon- 
t inuous  procedure  which encompasse s  the rupture  of  the 
emuls ion by acid followed by the  recovery of  the released su- 
pernat ing oil. An al ternative solution is offered by silica (or 
d ia tomaceous  earth) treated with a coupling agent  that  pos- 
sesses  a quaternary  amine group as the reactive end group. 
The  posit ive charge of  this group neutral izes the  surface neg- 
ative charge of  the dispersed oil droplets  and brings about  their 
coagulation.  The  released oil is adsorbed on the  organophilic 
part ,  const i tuted by the  aliphatic chain,  of  the coupling agent. 

Chrysoti le  asbes tos  can do as well if it has  received an ad- 
equate  t rea tment  that  increases  its surface potential.  More- 
over ,  treated chrysoti le  asbes tos  would be less expens ive  than 
treated d ia tomaceous  earth.  The  increase in posit ive surface 
charge can be obtained by treating chrysoti le  asbes tos  with 
a luminum trichloride. During this t rea tment ,  a possible  ex- 
change (Papirer et  al . ,  1976) occurs  of  bivalent  magnes ium 
ions of the chrysoti le  s t ructure  and trivalent a luminum ions. 
As  a consequence ,  the  surface charge is necessari ly increased.  

Table 1. Amoun t  of  AI derivatives fixed as a funct ion of  the 
specific surface area of  the chrysotile.  

Surface area 
(mZ/g) 15 20 40 

A13+(mmole/g) 0.85 • 10 3 1.85 • 10 3 3.20 • 10 3 

Table 2. Rupture  capacity of  oil emuls ions .  

Asbestos content Aspect of the 
(wt. %) "solution" 

0.005 Emuls ion  
0.2 Emuls ion  
0.4 Clear (after 24 hr) 
0.5 Clear (after 5 hr) 
0.6 Clear (after 40 min) 
0.8 Clear (after 20 min) 
1.0 Clear ( immediately) 

Fur ther ,  a simple adsorpt ion of  partially hydrolyzed a luminum 
trichloride can lead to a similar result.  

The  increase in surface potential of  such materials can be 
a s se s sed  by a measu remen t  of  the zeta  potential before and 
after t rea tment  with A1C13, or by checking the rupture  ability 
of  anionic stabilized emuls ions .  

E X P E R I M E N T A L  

One gram of  Canadian chrysoti le  (Black Lake,  Quebec,  
grade 5R) having a specific surface area of  15 - 2 m2/g was 
dispersed in 40 rnl of  toluene to which 5 ml of a solution (80% 
toluene + 20% nitrobenzene) containing 10 -3 moles  of  A1C13 
and 5 ml of  HCI (37%) had been added.  After  a 2-hr t rea tment ,  
the fibers were filtered and washed  with a toluene-nitroben- 
zene  mixture to eliminate excess  A1C13. Finally, the  solid was 
dried at 100~ 

Five grams of an  industrial cutt ing oil preparat ion was dis- 
persed in 100 ml of  water  forming a very stable emulsion.  The 
treated chrysoti le  was  added to this emuls ion,  and the amoun t  
of  chrysoti le  and the t ime required to obtain a clear superna-  
tant  solution were recorded.  In another  run,  the quanti ty of  oil 
absorbed by the treated chrysoti le,  as a funct ion of  contact  
t ime,  was determined.  

Zeta  potentials of  the asbes tos  were measured  by M. Nardin  
(Laboratoire de Physico-Chimie  des  Interfaces,  Ecole Natio- 
nale Suprr ieure  de Chimie,  Mulhouse ,  France) by the s tream- 
ing potential method.  Eight grams of chrysoti le  was dispersed 
in 2 liters of  demineral ized water.  At  equilibrium, the pH  of  
the  solution was equal to 9.0 -+ 0.1, whereas  its resistivity was 
close to 42 ttS. 

R E S U L T S  

The amoun t  of  A1 derivatives fixed on chrysoti le eventual ly  
ball milled in the presence  of water  is given in Table 1. Ap- 
preciable quanti t ies of  AI were retained by chrysoti le ,  espe- 
cially on samples  with higher specific surface areas.  The  sur- 
face potential m e a s u r e m e n t  of  the initial chrysoti le  is close to 
80 mV,  whereas  after t rea tment  the value is several  hundreds  
of  millivolts, about  300 mV. Indeed,  the expected zeta  poten- 
tial increase was confirmed by this direct determinat ion.  The 
emulsion rupture  ability of  the treated chrysoti le  is shown in 
Table 2. Exper iments  were performed taking as a variable the 
weight of  treated chrysoti le  added to the suspens ion  contain- 
ing a known weight of  oil. When  a sufficient amoun t  was em- 
ployed,  both rupture  and the absorpt ion of the released oil 
occurred (untreated chrysoti le  is ineffective). How efficient 
this oil absorpt ion can be is i l lustrated by the resul ts  of  Table 
3. It takes less than  a few minutes  to absorb 99.9% of  the initial 
oil. 

Table 3. Kinetics of  oil absorpt ions.  

Time (mill) 2.5 7.0 15.0 25.0 35.0 45.0 60.0 

Oil recovered I (g) 4.939 4.943 4.956 4.957 4.958 4.958 4.959 

1 Weight  of  oil absorbed  by the  treated chrysoti le (from an emuls ion  containing 5 g). 
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CONCLUSION 

This study points to a potential application of surface-treat- 
ed chrysotile for the solution of environmental problems pro- 
voked by the disposal of used cutting-oil emulsions. 
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